In April of 1998, the National Academy of Sciences published the booklet Teaching about Evolution and the Nature of Science (NAS 1998) . The booklet challenges teachers to use evolution as the organizing theme in teaching biology, rather than treating evolution as a separate topic. The NAS also emphasizes the importance of teaching biology students the nature of science. These recommendations are admirable, but their acceptance so far has been limited. In this article I report on my efforts to teach the nature of science and to use evolution as the framework for teaching biology.
Since the fall of 1997, I have been teaching a nonmajors' general biology course, Biology 101, at Western Washington University in Bellingham, Washington. I have now taught the course eight times to a combined total of more than 700 students. The course is experimental in that it does not follow the traditional scope and sequence for teaching biology, as exemplified by the majority of current textbooks for a nonmajors' general biology course. The major changes that I have made are 1) evolution and the history of life are used as the curriculum framework and 2) an extensive unit has been added on the history and philosophy of science. Although the design of the course predates the publication of the NAS booklet, the curriculum changes I have made follow the NAS's central recommendations. As a result, my experience teaching this course represents an unintended test case for the NAS recommendations on teaching evolution and the nature of science.
From Evolutionary Theory to the History of Life
Why has the National Academy of Sciences recommended that evolution be the conceptual framework for teaching biology? The recommendation follows from understanding that curriculum development in science education should be based on the synthesis inherent in the scientific paradigms. Scientific paradigms are scientific theories that unite an entire David L. Alles is an Instructor in the Biology Department at Western Washington University, Bellingham, WA 98225; e-mail: alles@biol.wwu.edu. AMERICAN BIOLOGY TEACHER, VOLUME 63, NO. 1, JANUARY 2001 field of scientific study, such as evolution by natural selection in biology and plate tectonics in geology. The practical problem is how to use such theories as the framework for a science curriculum. The first step in solving this problem for biology is recognizing that the history of life on Earth contains the explanation for the origin of every aspect of the living world today. In addition, by using a narrative presentation of the history of life, we automatically set evolution as the framework for teaching biology. In presenting biological knowledge in the chronological framework of the history of life, the explanatory power of evolution is matched to the presentation that best utilizes that power to integrate scientific knowledge into a coherent picture of the natural world.
THE

Teaching the Nature of Science
Why has the NAS also emphasized the importance of teaching the nature of science? Approximately 35% of American adults accept a literal interpretation of the Bible (including the story of creation and the age of the Earth), and approximately 68% of Americans think creationism should be taught along with evolution in public schools (Holden 1999) . The lesson from this is that we must change how we teach biology. We must recognize that science does not have unquestioned credibility with the American public, and as a result, we must demonstrate why science is credible. To accomplish this, we must integrate the history and philosophy of science into the biology curriculum. Fortunately, excellent resources exist for incorporating these elements into a science curriculum. Chapter Three of the NAS booklet is devoted to explaining the nature of science. In addition, I recommend two recent books on the nature of biology, Ernst Mayr's This is Biology (Mayr 1997) and Michael Ruse's Mystery of Mysteries: Is Evolution a Social Construct? (Ruse 1999) . Ernst Mayr's This is Biology is a readily accessible overview of the history and philosophy of biology written for the general public. In some respects, This is Biology is a popular version of Mayr's monumental work The Growth of Biological Thought (Mayr 1982) . Mystery of Mysteries is a popular, and very accessible, version of the ideas Ruse first presented in his 1996 book,
